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No. IV.—DRY CHANNELS IN GLEN LEDNOCK. By ALEXANDER 
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INTRODUCTION. 
THE valleys of the Scottish Highlands are usually divided into 
two groups (Geikie, 1901, p. 186, Mackinder, pp. 127-8); (a) The 
transverse consequent valleys which trend north-west and south­
east and which represent the drainage lines of the old Highland 
tableland; (b) The longitudinal valleys which trend north-east 
and south-west and which follow more or less the strike of the 
underlying rocks. In the Southern Highlands, the chief repre­
sentatives of the former are Glen Garry, with Strath Tay from 
Ballinluig to Dunkeld, Strathfillan, Glen Ogle and the tributaries 
of the Earn, Glen Turret and Glen Lednock; of the latter Glen 
Dochart with Loch Tay, Glen Lyon and Strath Bran. 
Several of these transverse valleys show considerable evidence 
of being anterior to the longitudinal depressions, for they cut 
through watersheds, and are often very large in proportion to the 
streams which occupy them at present. While Glen Ogle is one 
of the best known of these through valleys, Glen Lednock, to­
gether with Finglen which enters the Tay Valley at Ardeonaig, 
is probably also along the line of a former transverse valley, since, 
not only is the watershed between the two glens lower than the 
mean level of the watershed between the Tay and the Earn, but, 
as will be shown in the sequel, this watershed cannot have been 
lowered by the present streams. The valleys must have been 
initiated by a consequent stream which arose to the north-west 
of Loch Tay, and which has been partly obliterated by the 
longitudinal valley of the latter. 
The Lednock rises on the south-west slopes of Creag Uichdag 
and, after a south-easterly course of twelve to fourteen miles, 
enters the Earn at Comrie. A consideration of the thalweg of the 
stream (Fig. 1) shows that it may be divided into several "flats" 
with falls or "rapids" intervening. The river falls somewhat 
steeply from its source until a level of 1100 feet is reached, when 
the gradient becomes slight. After a " flat," four miles long. 
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there is a sharp fall (Spout Rolla) followed by two more flats 
separated from each other by a slight "rapid." The lower part 
of the stream consists of the gorge known as the De'il's Cauldron, 
where the gradient is again steep. 
DESCRIPTION OF THE CHANNELS. 
Spout Rolla and the Allt Mathaig Channel.—There is nothing 
remarkable about the upper part of the course. The stream 
arises from the coalescence of several small burns which drain the 
flat col between Glen Lednock and Finglen. This col is uniformly 
flat at a height of 1600 feet for about a mile and is flanked by 
hills several hundred feet higher. Its relatively great breadth 
precludes any possibility of lowering by the present streams, and 
2000. 
Fig. 1.—Thalweg of River Lednock. The dotted line represents the 
thalweg of the Al l t Mathaig. Vertical height in feet and horizontal 
distance in miles. 
this, in conjunction with its evident valley-form, favours the idea of 
its formation by a former river of much greater magnitude. After 
descending to 1100 feet, the stream meanders through the flat 
alluvial floor of a broad U-shaped valley. This floor was occupied 
by a lake before the outlet at Spout Rolla had been cut down to 
1100 feet. The north and south fault, which brings the schistose 
grit against the softer mica-schists in which the upper part of the 
valley is cut, may have been one of the factors which determined 
the origin of the lake. At Spout Rolla, the stream turns south­
ward and, after falling 300 feet, joins another stream from the 
northwest, the Allt Mathaig, and then turns south-east again. 
As the Allt Mathaig is the smaller stream, we have thus a hanging 
valley larger than the one into which it enters. The two valleys 
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are approximately parallel to each other for some distance, and 
then the larger stream turns at an angle of 4 5 ° and falls into the 
other. Looking north-west from a point on the road one-half mile 
below the junction, the Allt Mathaig seems to be the main valley, 
/ a Furlongs 
l'.v.\1 (**bbro | \pcoriU Schistose Grit 
Fig. 2.—Geological Sketch Map of the neighbourhood of Spout Rolla. 
The shaded area shows the trend of the dry channel. Reproduced, wi th 
additions, from the 6 " Ordnance Map, by permission of the Controller-
General of H.M. Stationery Office. 
the upper Lednock being invisible. The barrier which holds up 
the latter stream is a large mass of foliated gabbro, the exposure 
of which is of an irregular crescent form with the concave side 
facing upstream (Fig. 2 ) , and it is the superior resistance of this 
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which is responsible, in part at least, for the higher level of the 
Lednock.1 It is, however, possible that Glen Mathaig has been 
overdeepened by glacial action, the great abundance of moraines, 
compared with their comparative scarcity in upper Glen Lednock, 
pointing to more vigorous ice-action in the former. 
For some distance above and below the junctions of the streams 
a wooded ridge, 80-100 feet high, divides the floor of Glen Mathaig 
into two channels, the eastern one being occupied by the present 
stream while the western one is dry (Fig. 2 ) . The latter, which 
is well-defined for one-half mile, is obviously a former channel of 
the Allt Mathaig, and when it was occupied, the junction of the 
two streams must have been two furlongs south of the present 
one. The two channels are very similar in form, but they differ 
in that the dry one is entirely in the diorite area, while the eastern 
Fig . 3 .—Sect ion across Glen Lednock along the line C D . , fig. 4 . 
Vertical height in feet. 
one is partly in schist and partly in diorite. There is no evidence 
of blocking up by moraines, although the latter are numerous 
further up Glen Mathaig, while a long medial moraine forms a 
prominent continuation of the wooded ridge separating the two 
channels. The most plausible explanation is that the westerly 
channel was cut down through the schist roof until the diorite 
was reached, and a north-north-west recession of Spout Rolla being 
in progress at the same time, this induced the partial diversion of 
the waters of the Allt Mathaig, the final abandonment of the 
western channel being determined by the superior resistance of 
the diorite. 
The Funtullich Channels.—Below Spout Rolla the valley 
1
 Masses of gabbro-schist and amphibolite form similar barriers in the 
streams to the north-west of Loch Freuchie. 
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widens out until, at the junction with the Innergeldie burn, it has 
a broad, flat floor one-half mile in width. This "flat" is the site 
of a former lake, and shows traces of terraces, while three well-
marked channels lead outwards on the southern margin, two of 
these having floors above the level of the lake floor (Fig. 3). Of 
1
—I Jjmu 
F ig . 4 .—Sketch Map of the neighbourhood of Funtullich. The shaded 
areas show the trend of the dry channels. Reproduced, wi th additions, 
from the 6" Ordnance Map, by permission of the Controller-General of 
H . M . Stationery Office. 
the three channels the deepest is the western one, which is at 
present occupied by the stream, while the most easterly has its 
floor at a higher level and is not so well-marked as the others. 
The middle one, however, is a straight deep trench with a flat floor 
and steep sides, the whole belonging to the type characterised by 
Bonney (1915, p. 9) as "railway-cutting trenches." About half-
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way down it bifurcates, and a side channel leads southward. All 
three channels, which disappear in the alluvial flat south of 
Funtullich, are cut through rock, and from east to west represent 
successive channels of the river. The eastern channel is entirely 
in diorite; the middle one seems to lie along the margin of the 
intrusive rocks, as at its southern end diorite overlain by schists 
is exposed, the low angle of dip of the schists suggesting that the 
igneous rock continues at no great depth for some distance to the 
west; while the western channel is entirely in the schists. The 
explanation of the abandonment of the dry channels seems to be 
similar to that of the Allt Mathaig example, namely, that the 
differential resistence of the diorite and schist induced the out­
flow from the lake to migrate westwards each time the diorite was 
reached. An alternative explanation is that these channels are 
overflows from a glacier-lakes but there are several objections to 
this. The forms are scarcely those which would be expected to 
result from the action of lake-overflows as the channels are broad 
and deep, with flat floors, and indicate a stage of maturity which 
would not be attained if they were due to overflows. During the 
main glaciation the trend of the ice-sheet was north-west and 
south-east, and there is no barrier in the latter direction sufficiently 
high to form a lake of any depth. Furthermore, the channels 
are possibly pre-glacial; there is abundant glacial material in 
them, and near the mouth of the middle one is a fine " roche 
mouton^e " with the glaciated surface upstream and a " tail" of 
glacial material on the downstream side. The channels were 
probably filled with debris during glacial times, and this may have 
been cleared out by the action of overflows from the lake during 
the period of melting of the valley glaciers. The mature form of 
the channels, however, suggests that these were cut in pre-glacial 
times and hence the first explanation seems more satisfactory. 
The Lurg Channels. — The three channels described above 
debouch on another alluvial "flat" which is lenticular in shape, 
and may have been formed by lateral corrosion by a meandering 
stream or may represent a former lake. This also has several well-
marked exits (Fig. 5). The one at present occupied by the 
stream is the most easterly and is a narrow gorge, as the stream is 
entrenching itself deeply in the diorite. One-half mile to the west, 
however, is a well-marked channel which, for the greater part, is 
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River Terra-ces 
Fig. 5.—Sketch Map of the Lurg Channels. The shaded areas show 
the trend of the dry channels. Reproduced, wi th additions, from the 6" 
Ordnanoe Survey Map, by permission of the Controller-General of H .M. 
Stationery Office. 
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occupied by no stream and which must be a former channel of 
the Lednock. This valley, which is obviously river-cut and 
shows occasional terraces, is comparatively broad, has a maximum 
depth of 200 feet, and is parallel to the present gorge. It follows 
generally the line of contact of schist and diorite unless at its 
lower end where it turns eastwards to join the present valley. 
Between these two there are several other channels. A well-
defined trench occurs on the east side of the ridge which runs down 
the middle of the glen. The floor is flat, the south-west wall 
steep and over 100 feet in height (Fig. 6), while the north-east 
side is only extant at the two ends, the intermediate portion 
having been elided by the stream flowing through the present 
channel before the initiation of the gorge. A very well-marked 
terrace indicates the course of this stream (Fig. 5). At the 
9o0f6 B 
Fig. 6.—Section across Glen Lednock along the line A . B . , fig. 5. 
Vertical height in feet. 
junction of the main stream with the Lurg burn, another fine 
river-terrace is visible.2 Both above and below the former terrace 
the river is entrenching itself in diorite, and the gorges seem to be 
post-glacial as their sides are capped by glacial material. 
The Balmuick Channels.—The above channels are succeeded by 
another alluvial patch and then the river traverses the deep post­
glacial canyon of the De'il's Cauldron. This is a deep, narrow 
gorge with vertical walls, the depth being several times 
the width. From here to the 300 feet contour the valley is 
V-shaped with steep sides, and is mainly cut out by pot-hole 
action, numerous water-worn surfaces and large pot-holes being 
2
 The presence of these meandering terraces on the sides of the gorge 
indicates a rejuvenation in comparatively recent times. This may be due 
to some slight movement or to the rapid down-cutting in the De'iPs 
Cauldron. 
I Mile 
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visible high up on the valley walls. Many of the pot-holes have 
been 12-15 feet deep, while a number of large fallen blocks 
indicates that a certain amount of undercutting has taken place. 
The geological structure is one which is very favourable to the 
initiation of pot-holes. The country-rock is schistose grit, 
dipping north-west at an angle of 80° (<?/. Nicol, 1863, 
pp. 190-2), so that the stream is cutting across the strike 
and perpendicularly to the foliation planes. As the hardness of 
the beds varies greatly, the stream exerts a differential action, 
small hollows being easily eroded in the softer bands of the 
floor and walls, and the lodgment of pebbles and boulders in 
these results in the formation of pot-holes. The course of the 
stream is partly determined by two fairly large dykes. 
The pre-glacial course seems to have been further east, where 
there are two parallel dry valleys, both of which have been 
occupied by the Lednock (Fig. 7). One, which is a well-defined 
river-cut channel, about 80 feet deep, starts near the Deal's 
Cauldron, and after trending south-east disappears at the 300 feet 
contour on the north side of the Earn valley. This seems to have 
been a high-level channel of the Lednock before the De'iFs Cauldron 
was cut through, but later than the abandonment of the valley 
further east. The disappearance of the valley at the 300 feet 
contour line suggests that the Earn was at this level when the 
Lednock drained into it through this channel. 
Some distance north of De'il's Cauldron two broad, dry trenches, 
running east and west, lead to the Milton burn. There is little 
doubt that the Lednock formerly flowed in these channels, one of 
which is directly continuous with the most westerly of the channels 
described on page 66. The course of events has been rather 
complex here, but the following is the probable sequence. The 
Lednock originally flowed down the western " Lurg " channel, and 
then through the channel at Balmuick and down the course of 
the Milton burn; at later periods this course was abandoned, and 
the channel further south and then that through Laggan wood 
successively occupied until finally the gorge of the De'il's Cauldron 
was initiated, probably by a small stream cutting back along the 
line of the present gorge but at a much higher level. Meanwhile 
another stream cutting back up the abandoned channel captured 
the head waters of the Milton burn which at that period must 
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0 ,ooo 2.000 gfeAP Feet 
Fig . 7.—Sketch Map of Lower Glen Lednock. The shaded areas show 
the trend of the dry channels. Reproduced, with additions, from the 6" 
Ordnance Map, by permission of the Controller-General of H.M. Stationery 
Office. 
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have been a tributary of the Lednock. This is borne out by a 
consideration of the heights of the various channels. The western 
Lurg one falls from 630 feet at its highest point to 560 feet where 
it enters the alluvium west of Kingarth. The cross Balmuick 
channel has its floor approximately on the 540 feet level, while a 
bench-mark a short distance down the Milton burn indicates a 
level of 530 feet. 
Causes of Abandonment. —There are thus several sets of dry 
channels in Glen Lednock, some of them leading out of former 
lake basins. Such basins are, of course, common in the Southern 
Highlands, as, for example, the well-marked ones in Glen Falloch 
(Geikie, 1901, pp. 175, 199) but, so far as the writer is aware, no 
other glen shows such a wealth of abandoned channels. The 
existence of gorges between the basins is also a notable feature in 
many Highland Valleys. (Cf Geikie, 1901, pp. 263-4.) The 
abandonment of the channels is to be explained in various ways. 
The differential resistance of the surface rocks is the chief factor 
in the case of the channel below Spout Rolla, while the superior 
resistance of the diorite seems responsible for the Funtullich 
series. This latter explanation will not hold in the case of the 
Lurg gorges, since the lowest, which is the one at present occupied 
by the stream, is cut entirely in diorite while the most westerly one 
is along the junction of the plutonic rocks with the schists. The 
most probable explanation is that the present gorge was initiated 
by the Lurg burn and that a tributary of the latter finally cut to 
the Funtullich lake and diverted the drainage, the fall in 
this direction being rather greater than that in the dry channel. 
Differential resistance is probably the potent factor in the case of 
the Balmuick channels. The old course down the Milton burn is 
partly in the diorite area and partly along the indurated aureole 
of schist which abuts on the diorite,8 while the channels further 
to the west are in the unaltered schists. The gorge of the De'iPs 
Cauldron is possibly along a line of weakness, as in one place 
there is some evidence of shattering; the presence of the dykes 
has also had some influence in determining the course of the 
stream. 
8
 The schists near the diorite contact are often indurated, and several 
of the minerals which are typical of contact-metamorphosed rocks are 
found in them. 
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AGE OF GLEN LEDNOCK. 
With regard to the age of Glen Lednock, few data are 
obtainable. The evidence of Kainozoic dykes such as is obtained 
in the case of Loch Lomond is lacking, as the only dykes of this 
age in the glen are found in the gorge below the De'iJ's Cauldron, 
which seems to be mainly post-glacial. The youngest rocks 
exposed in the glen are the diorites, which are probably of Old 
Red Sandstone age. The superficial deposits, likewise, do not 
yield much information. The chief deposit is composed of fine 
unstratified sandy material, full of angular pebbles and apparently 
glacial in origin. This is often overlain by a coarse fluviatile 
deposit with an abundance of water-worn pebbles. Locally the 
fluviatile gravel is superimposed on a fine stratified boulderless 
deposit, while fluvio-glacial material is also common. The greater 
portion of the glen is certainly not post-glacial, deposits such as 
lateral and terminal moraines being common. It is also probable 
that one or two of the prominent scars on the west side of the 
glen may be examples of incipient spur truncation. 
The valley, as a whole, is almost certainly a relic of one of the 
early consequent valleys. The size is large in proportion to the 
stream, and it exhibits all the characteristics of the "Open Valley" 
(Rich, 1914, p. 470). The course is straight, as are also the walls, 
and the stream tends to swing across the valley-floor in broad 
curves, which are independent of the course of the valley. The 
stream meanders locally, in those parts where down-cutting is 
prevented by the presence of hard barriers on the down-stream 
side. While the dry channels undoubtedly owe their origin to 
the present stream, the valley itself must have been cut by a 
much larger river. The alluvial flats are contemporaneous with 
the channels or, at least, with the existence of a stream like the 
present one, for otherwise the valley would be expected to show 
contractions between the basins. It is impossible to fix the age 
of the dry channels. They have been formed by a stream 
similar to the present one and flowing in the bottom of a flat, 
open valley. They are subsequent to the development of the 
watershed between the Tay and the Earn, and hence younger 
than the longitudinal valleys; some of them are possibly pre-
glacial and were filled with debris in glacial times and cleaned 
out again during the melting of the ice. 
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Again, the col between Glen Lednock and Finglen cannot have 
been much lowered by the present stream, since it is fully one 
mile broad, and not a sharp ridge such as would arise by the 
lowering action of streams. Either a col such as this must be 
part of the floor of an older through valley or, if it is due to 
lowering by two streams flowing in different directions, the 
streams which formed it must have reached base-]evel. In the 
present case, the juvenile vigour of both the Finglen burn and 
the Lednock at the edges of the col negatives such a possibility, 
and hence the former must be the correct explanation. Thus it 
seems feasible to assume that the two glens were cut down, in 
part, by one river, and it is possible that the deep glen on the 
north side of Loch Tay, which contains Lochan na Lairige, was 
also initiated by the same river. The watershed between the 
Lyon and Tay at Lochan na Lairige is at a level of 1800 feet, 
while that between the Tay and Earn at the head of Glen 
Lednock is at a level of 1600 feet, so that there is evidence of a 
fall in this direction. The initiation of the longitudinal valley of 
Loch Tay was no doubt responsible for the cutting-off of this 
river, and it was at a period subsequent to this that the dry 
valleys in Glen Lednock were cut. 
The existence of the numerous moraines and other glacial 
deposits on the floor of the valley is evidence that by the end of 
Glacial times, at latest, the main portions of the valleys had been 
excavated. That it is also pre-glacial is very probable as there is 
no evidence of deepening during Glacial times The only two 
tributaries of any size, the Innergeldie burn and the Lurg burn, 
both enter the Lednock nearly at grade and neither is in any 
sense a hanging valley. If the main valley had been over-
deepened to any extent by ice it would be expected that these 
tributaries would be left hanging. Their existence in Glacial 
times is shown by the presence of both medial and terminal 
moraines in the case of the Lurg burn (cf. Buckland, 1840, p. 335), 
and by the partial obstruction of the Innergeldie burn by similar 
deposits. Even though these valleys were filled by tributary 
glaciers, they are so small in proportion to the size of Glen 
Lednock that it is difficult to see how, if there was any appreciable 
down-cutting by ice, they could maintain their grade, and their 
level keep pace with that of the main valley. It is probable that 
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the valley attained its present form, to a great extent, in pre-
Glacial times, but with regard to its earlier history and to the 
influence of the great uplift in late Tertiary times, there is, of 
course, no direct evidence. 
The author is indebted to the Carnegie Trustees for defraying 
the cost of the illustrations. 
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